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8QUHDVRQDEOH3HRSOH

-RKQ6FKRILHOG
'HSDUWPHQWRI$UFKDHRORJ\8QLYHUVLW\RI<RUN
MRKQVFKRILHOG#\RUNDFXN

$EVWUDFW
/LNHDQ\VXEMHFWDUFKDHRORJ\KDVLWVWUDGLWLRQVLWVFRQYHQWLRQDOSUDFWLFHVDQGJXLGLQJ
SULQFLSOHVWKDWHQVXUHLWVWD\VOR\DOWUXHWRLWVRULJLQDODLPV7KDWLVZK\WRGD\
DUFKDHRORJLVWVVWLOOH[FDYDWHJHQHUDWLQJ\HWPRUHGDWDSXEOLVKLQJLQWKHODWHVWYROXPHVRI
ORQJHVWDEOLVKHGMRXUQDOVRULQH[SHQVLYHPRQRJUDSKVWKDWRQO\RWKHUDUFKDHRORJLVWVZLOO
UHDG$UFKDHRORJLVWVHPSOR\HGE\KHULWDJHDJHQFLHVFDUHIRUPRQXPHQWVDQGKLVWRULF
EXLOGLQJVHQVXULQJWKH\VXUYLYHµIRUWKHEHQHILWRIIXWXUHJHQHUDWLRQV¶)RUPDQ\WKLVLVKRZ
DUFKDHRORJ\VKRXOGUHPDLQ$VLPLODUFXOWXUDOFRQVHUYDWLVPOLQJHUHGLQWKH8.IURPWKHHQG
RIWKH6HFRQG:RUOG:DUXQWLODUJXDEO\1RYHPEHUZKHQDFFRUGLQJWRPXVLFLDQ
3KLO2DNH\WKH6HFRQG:RUOG:DUILQDOO\DQGDEUXSWO\FDPHWRDQHQG7KDWZDVWKHGD\
SXQNDUULYHGZLWKWKHWKUDVKLQJRIJXLWDUVDQGVWUHDPVRIDEXVH%XWSXQNZDVDERXWPRUH
WKDQMXVWWKHPXVLF,WZDVDQHWKRVDSKLORVRSK\&RQYHQWLRQVZHUHFKDOOHQJHGDQGWKHROG
RUGHUJUDGXDOO\GLVPDQWOHG3UHQHZVIRRWDJHQRZKDVWKHUHVHPEODQFHRIDQFLHQW
KLVWRU\7KLVVHPLDXWRELRJUDSKLFDOLQWURGXFWLRQWRDFROOHFWLRQRIHVVD\VWKDWSURPRWHVQHZ
WKLQNLQJRQFRXQWHUDUFKDHRORJLHVZRQGHUVLIWKDWSXQNHWKRVFRXOGQRWKDYHVLPLODUEHQHILWV
IRUDUFKDHRORJ\2USHUKDSVLWH[LVWVDOUHDG\PRUHWKDQZHFDUHWRUHDOLVH 

,QWURGXFWLRQ
µ7KHUHDVRQDEOHPDQDGDSWVKLPVHOIWRWKHZRUOGWKHXQUHDVRQDEOHRQHSHUVLVWVLQ
WU\LQJWRDGDSWWKHZRUOGWRKLPVHOI7KHUHIRUHDOOSURJUHVVGHSHQGVRQWKH
XQUHDVRQDEOHPDQ¶*HRUJH%HUQDUG6KDZ 0D[LPVIRU5HYROXWLRQLVWV 

6LQJHURI6KHIILHOGEDQGµ7KH+XPDQ/HDJXH¶3KLO2DNH\VDLGKHGLGQ¶WEHOLHYH¶WKH6HFRQG
:RUOG:DUILQLVKHGXQWLOSXQNFDPHDORQJ3XQNFKDQJHGSHRSOH¶VDWWLWXGHVWKH\UHDOLVHG
WKH\GLGQ¶WKDYHWRGRZKDWWKHLUSDUHQWVGLG¶FLWHGLQ/LOOHNHU,QWKHFRQWH[WRI
DFDGHPLFVWXG\RUSURIHVVLRQDOSUDFWLFHWKHUROHRISDUHQWVDVµJXDUGLDQV¶WHDFKHUVPHQWRUV
DQGJXLGHVWRFRQYHQWLRQDQGJRRGEHKDYLRXUFDQEHUHSODFHGE\WKDWRIHVWHHPHGVHQLRU
FROOHDJXHV¶WKHJUHDWDQGWKHJRRG¶WKHUHVSHFWHGSLOODUVRIWKHLQWKLVFDVHDUFKDHRORJLFDO
HVWDEOLVKPHQW$QGWKH\DUHDOORIWKRVHWKLQJVRIFRXUVH:HORYHDQGUHVSHFWRXUSDUHQWV
RUJXDUGLDQVHYHQWKRXJKZHRIWHQGLVDJUHHDQGFDQILQGWKHPH[DVSHUDWLQJ:HPD\
DFFXVHWKHPRIEHLQJµEHKLQGWKHWLPHV¶$QGVRLWFDQEHZLWKHVWHHPHGFROOHDJXHV7KLVLV
DKHDOWK\VLWXDWLRQWKHIDFWRID\RXQJHUJHQHUDWLRQKDYLQJWKHFRQILGHQFHRI\RXWKRUWKH
LGHDOLVPDVµVHQLRUV¶PLJKWVD\WRFKDOOHQJHWKHFRQYHQWLRQV2IWHQWKH\GRWKLVSROLWHO\
DQGJHQHUDOO\ZLWKIRFXVRQSRLQWVRIGHWDLOVSHFLILFWKLQJVDQHQIRUFHGEHGWLPH
QHJRWLDWLQJWKHH[WUDKDOIKRXURUWKHFKRLFHRIRQHWKHRUHWLFDOIUDPHZRUNRYHUDQRWKHUWR
LQWHUSUHWDUWHIDFWW\SHVRUKXPDQEHKDYLRXUV6RPHWLPHVEDGEHKDYLRXUDQGWHWFKLQHVVZLOO
PDQLIHVWLWVHOI5DUHO\FKDOOHQJHGDUHWKHIRXQGDWLRQVXSRQZKLFKWKDWDXWKRULW\UHVWV
3DUDGLJPVKLIWVDUHUDUHDVYLVLEOHFULVHVZLWKLQDORQJHUSURFHVVRIFKDQJH\HWKRZ
UHIUHVKLQJWKH\FDQEH3XQNLVVXFKDQH[DPSOHLQLWLDOO\IRUWKHPXVLFLQGXVWU\EXWODWHUIRU
FXOWXUHDQGVRFLHW\PRUHEURDGO\7KHPHVVDJHWKHQZDVFKDOOHQJHFRQYHQWLRQVD\µQR¶
UHYHUVHWKHPHDQLQJ

7KLVLQWURGXFWLRQH[DPLQHVWKHSULQFLSOHVRISXQNLWVµSKLORVRSK\¶LI\RXZLOODQGWKHYDULRXV
ZD\VE\ZKLFKVXFKSULQFLSOHVPLJKWWUDQVIRUPDUFKDHRORJLFDOSUDFWLFHDUJXDEO\IRUWKH
EHWWHULQWKHVHQVHRIFRQVWUXFWLRQWKURXJKGHVWUXFWLRQµ'(6752<¶EHLQJDSXQNVORJDQ
DQGZLWKREYLRXVSDUDOOHOVLQWKHZULWLQJVRI-DFTXHV'HUULGDDQGWKHLUDGRSWLRQE\VRPH
DUFKDHRORJLFDOWKHRULVWV,WDOVRVXJJHVWVWKDWWKLVLVKDSSHQLQJDOUHDG\DQGPDQ\
H[DPSOHVFDQEHGUDZQXSRQWRLOOXVWUDWHWKHHPHUJHQFHFHUWDLQO\RIµSURWRSXQN¶DWWLWXGHV
DQGDSSURDFKHVZLWKLQWKHVXEMHFWLQWKHIRUPRISRVWSURFHVVXDODUFKDHRORJ\IRULQVWDQFH
([DPSOHVRIVXFKFRXQWHUDUFKDHRORJLHVDUHLQFOXGHGZLWKLQWKLVFROOHFWLRQEULGJLQJ
DUFKDHRORJLFDODQGKHULWDJHSUDFWLFHDQGIURPSUHKLVWRULFWRFRQWHPSRUDU\VHWWLQJVDURXQG
WKHZRUOG,IDUFKDHRORJ\LVWRIXOO\HPEUDFHWKHLGHDOVRISXQNDVDQH[DPSOHRIFRXQWHU
DUFKDHRORJLFDOSUDFWLFHWKHQHGJLQHVVPXVWEHFRPHDFKDUDFWHULVWLFQRWDQH[FHSWLRQDQG
DXWKRULWLHVJUDQWJLYHUVWHDFKHUVPDQDJHUVPXVWDOORZVFRSHIRUDOWHUQDWLYHSHUVSHFWLYHV
DQGSUDFWLFHVWRWKULYH7KHIDFWRI+LVWRULF(QJODQGWKHQDWLRQDOKHULWDJHDJHQF\DQG
JRYHUQPHQWDODGYLVRURQKHULWDJHPDWWHUVIRU(QJODQGUHFHQWO\OLVWLQJDW*UDGH,,WKH
EXLOGLQJPRVWFORVHO\DVVRFLDWHGZLWKµDUFKSXQNV¶WKH6H[3LVWROV*UDYHV%URZQDQG
6FKRILHOGRUWKHLUDZDUGLQJDEOXHSODTXHWR-LPL+HQGUL[VRPH\HDUVDJR6FKRILHOG
LVDVLJQWKDWSHUKDSVWKH\GRDWOHDVWWRDGHJUHH 

%DFNJURXQG
µ7KH3LQN)DLULHVRQHRIWZR³3HRSOHV¶%DQGV´DORQJZLWK+DZNZLQGIOHZWKHIODJIRU
IUHHPXVLFDQG$QDUFK\LQWKHHDUO\µVXQGHUJURXQG%DVHGDURXQGWKHWKXQGHULQJ
EOXHVJXLWDURI3DXO5XGROSKDQGWKHGRXEOHGUXPPLQJRI7ZLQNDQG5XVV+XQWHU
WKH\ZHUHOHVVDEDQGPRUHDPXVLFDOWHUURULVWRUJDQLVDWLRQWXUQLQJXSWRSOD\
DQ\ZKHUHIRUIUHHHYHQXQZDQWHG7KH\ZHUHLQVKRUWWKHXOWLPDWHRQJRLQJURFN
Q
UROODJLWSURSVWXQW¶ KWWSZZZVWHYHWRRNPHUFXU\PRRQFRXNSLQNIDLULHVKWPO
$FFHVVHG2FWREHU

$VDVXEMHFWDUFKDHRORJ\KDVDOZD\VSXVKHGERXQGDULHVJHRJUDSKLFDOWHPSRUDODQG
WKHRUHWLFDO,QXQGHUVWDQGLQJSDVWKXPDQEHKDYLRXUDUFKDHRORJ\LVDEROGFUHDWLYHDQG
LQFOXVLYHGLVFLSOLQHGUDZLQJLWVWKHRUHWLFDODQGPHWKRGRORJLFDOLQIOXHQFHVIURPIDUDQGZLGH
3RVWSURFHVVXDOLVPDQGWKHLQIOXHQFHRI-DFTXHV'HUULGDLPPHGLDWHO\FRPHWRPLQGLQWKHLU
DOLJQPHQWZLWKFRXQWHUDSSURDFKHVWRSUDFWLFHDQGLQWHUSUHWDWLRQ,QUHDFKDUFKDHRORJ\QRZ
H[WHQGVWRWKHFRQWHPSRUDU\SDVWLWVHOIQRZUDWKHUFRQYHQWLRQDOIRUH[DPSOH+DUULVRQDQG
6FKRILHOGVSDFHHJ*RUPDQDQG2¶/HDU\DQGWKHIXWXUHHJ+ROWRUIDQG
+RJEHUJ,QVRPHZD\VWKHQDUFKDHRORJ\GRHVQRWQHHGWREHµSXQN¶WREHVKDUS
FUHDWLYHRUDOWHUQDWLYH,QPXFKWKHVDPHZD\SRSXODUPXVLFEHIRUHZDVGLYHUVHDQG
H[SORUDWRU\QHZWUHQGVFDPHDQGZHQWZKLOHSDUWLFXODUFRPSRVLWLRQVRUSHUIRUPDQFHV
PDGHZDYHV7KHHPHUJHQFHRIHOHFWURQLFPXVLFZDVLQLWLDOO\GLVOLNHGE\SXULVWVDVZDVIRON
URFNWKHILUVWURFNGUXPVRORLQIRONPXVLFLQ)DLUSRUW&RQYHQWLRQ¶V $6DLORU¶V/LIH PD\KDYH
FDXVHGVLPLODUUHDFWLRQDPRQJVWSXULVWVDV%LQIRUG¶V>@$UFKDHRORJ\DQG$QWKURSRORJ\
GLGDPRQJVWWKHDUFKDHRORJLFDOFRPPXQLW\7KHUHZHUHULRWVDWMD]]IHVWLYDOVLQWKHHDUO\
VRQHRIWKHILUVWEHLQJDW%HDXOLHX$EEH\LQ+DPSVKLUHDIHVWLYDOFRLQFLGHQWDOO\
RYHUVHHQE\(QJOLVK+HULWDJH¶VILUVW&KDLUPDQ/RUG0RQWDJXRI%HDXOLHX0XVLFZDV
ZRQGHUIXOO\HFOHFWLFDQGGLYHUVHEHIRUHDQGPDQ\FRPSRVHUVDQGSHUIRUPHUVZHUH
GRLQJYHU\RULJLQDOWKLQJV7KH3LQN)DLULHVZHUHDQDUFKLVWVDQGLQWRFKDRV7KH\LPSURYLVHG
RQVWDJHRIWHQIRUWKHHQWLUHVKRZ$QGSHUKDSVWKLVLVWKHFORVHVWSDUDOOHOWKDWDUFKDHRORJ\
PD\KDYHKDGLWV3LQN)DLULHVDQGDJUHDWPDQ\RIWKHPDOOGRLQJYHU\FUHDWLYHDQGRULJLQDO
WKLQJVWKH1HZ$UFKDHRORJ\RIWKHVIRUH[DPSOHH[SHUWO\FULWLTXHGLQ&ODUNH¶V
VHPLQDOµORVVRILQQRFHQFH¶SDSHUDQGSRVWSURFHVVXDOLVP%XWLQVSLWHRIWKHVHVLJQLILFDQW
VKLIWVDUFKDHRORJ\KDVSUREDEO\QRW\HWKDGLWVµ¶

%XWOHWXVUHWXUQWRWKHFRQYHQWLRQVRIDUFKDHRORJLFDOSUDFWLFH6RPHREYLRXVRQHVVSULQJWR
PLQG7KDWH[FDYDWLRQLVWKHPDLQVWD\RIDUFKDHRORJLFDOSUDFWLFHDQGGDWDUHWULHYDO
([FDYDWLRQLVDVORZDQGPHWLFXORXVSURFHVVµ7LPH7HDP¶DQGVRPHGHYHORSHUOHG
HYDOXDWLRQVDVLGH7KHUHVXOWVRIWKHVHH[FDYDWLRQVDUHRIWHQVWLOOSXEOLVKHGLQH[SHQVLYH
PRQRJUDSKVIHZZLOOUHDGDQGWKDWOD\UHDGHUVVKRXOGWKH\PDQDJHWRDFFHVVWKHPZLOO
VWUXJJOHWRXQGHUVWDQG$UWHIDFWVIURPH[FDYDWLRQVDQGRWKHUFROOHFWLRQFRQWH[WVDUHXVXDOO\
UHWDLQHGE\PXVHXPVDIWHUFDUHIXOFRQVHUYDWLRQ0XVHXPVWRUHVDUHRYHUIORZLQJZLWKWKH
VWXIIDQG\HWIHZSHRSOHHYHUVHHLWDQGIHZHUVWLOOJHWWRKDQGOHLW7KHUHLVDSUHVXPSWLRQ
ZLWKLQWKHSODQQLQJV\VWHPWKDWDUFKDHRORJLFDOVLWHVZLOOEHSUHVHUYHGµIRUWKHEHQHILWRI
IXWXUHJHQHUDWLRQV¶ZKHUHWKH\DUHLPSDFWHGE\GHYHORSPHQWVRPHWKLQJ0DUWLQ%LGGOH
>@RQFHGHVFULEHGDVµDQWLLQWHOOHFWXDO¶DQGDSURFHVVWKDWGHPDQGVHQGOHVVH[FDYDWLRQV
JHQHUDWLQJ\HWPRUHGDWDIRUZKLFKWKHSXEOLFEHQHILWLVQHYHUTXHVWLRQHG7KDWVDLG
DUFKDHRORJLVWVDUHGHHSO\SDVVLRQDWHDERXWWKHLUVXEMHFW7KH\FDUHDERXWZKDWWKH\ILQG
DQGDWWDFKJUHDWYDOXHWRWKHVHWKLQJVDQGWRWKHDJHROGSUDFWLFHVE\ZKLFKWKH\DUHIRXQG
DQGWKHQDQDO\VHG$UFKDHRORJLVWV,ILQGDUHUDUHO\ELJ&&RQVHUYDWLYH%XWWKH\DUH
VRPHWLPHVUDWKHUFRQVHUYDWLYHLQWKHZD\WKHVHSULQFLSOHVDQGSUDFWLFHVUROOWKURXJKWKH
JHQHUDWLRQV,WLVRIFRXUVHDSSURSULDWHWKDWVXFKHVWDEOLVKHGSUDFWLFHVVKRXOGEHUHVLOLHQWDV
WKH\DUHWULHGDQGWHVWHGDQGSDUWRIWKHVXEMHFW¶VRZQKHULWDJH7KH\ZRUN%XWWKDWGRHVQRW
SUHFOXGHWKHSRVVLELOLW\RIFUHDWLYHLQQRYDWLRQ,DPQRWWDONLQJVRPXFKDERXWWKHWHFKQLFDO
LQQRYDWLRQVWKDWFUHDWHULSSOHVRIGLVTXLHWRUGLVDSSURYDOSHUKDSVEXWWKRVHPRUHVLJQLILFDQW
FKDQJHVRIGLUHFWLRQRUHPSKDVLVWKDWPDNHZDYHV7KHVHZDYHVPLJKWQRWLPSDFW
XQLYHUVDOO\RQSUDFWLFHEXWWKH\PLJKWKHOSIXOO\FKDQJHWKHLQWHOOHFWXDOODQGVFDSHLQZKLFK
DUFKDHRORJLVWVZRUN7KH5ROOLQJ6WRQHVVWDUWHGUHFRUGLQJLQDQGWKH\DUHVWLOO
UHFRUGLQJDQGSHUIRUPLQJWRGD\ZLWKWKHFRUHRIWKHLURULJLQDOOLQHXS:KDWWKH\GLGEHIRUH
WKH\FRQWLQXHWRGREULOOLDQWO\LQIDFWWKHLUQHZUHOHDVH> %OXHDQG/RQHVRPH @LV
KLJKO\UHPLQLVFHQWRIWKHLUHDUO\UHFRUGLQJVZLWKLWVµVWULSSHGEDFNWREDVLFV¶EOXHV3XQN
PD\QRWKDYHLQIOXHQFHGWKHPGLUHFWO\%XWWKHODQGVFDSHLQZKLFKWKH\QRZZRUNKDV
FKDQJHGGUDPDWLFDOO\QRQHWKHOHVV

,SHUVRQDOO\EHFDPHGLVLOOXVLRQHGZLWKFRQYHQWLRQDODUFKDHRORJLFDOSUDFWLFHTXLWHHDUO\RQ,
ZDVQHYHURQHIRUH[FDYDWLRQ,SUHIHUWREHPRELOHZLWKP\H\HVRQWKHKRUL]RQ6RWKH
FKRLFHRIEHLQJLQRQHORFDWLRQIRUGD\VRQHQGRUFRYHULQJDQHQWLUHODQGVFDSH6FKRILHOGHW
DO&DUUHWpHWDOPRYLQJIURPILHOGWRILHOGWRFUHDWHXQGHUVWDQGLQJRIPRUH
H[WHQVLYHDUHDVRIWHUUDLQZDVDQHDV\RQHIRUPHWRPDNH,DOVRWKLQNLWZDVSDUWO\GXHWR
WKHIDFW,ZDVWDXJKWDERXWDUFKDHRORJ\µDVH[FDYDWLRQ¶LWLVµZKDWDUFKDHRORJLVWVGR¶,DP
QRWRQHIRUEHLQJWROGZKDWWRGR,ZDVDOVRGUDZQWRSODFHVZKHUHOLWWOHZDVNQRZQLQP\
FDVHWKH0HRQDQGPLGGOH$YRQYDOOH\VRI+DPSVKLUH>HJ6FKRILHOG@IROORZLQJ
6KHQQDQ¶V>@OHDGLQ(DVW+DPSVKLUHZKLOHPRVWRWKHUVLQP\ILHOGIRFXVHGRQULFK
YHLQVRIGDWDLQWKHKHDUWODQGVRI:HVVH[6LPLODUO\ZLWKROGVWXIIDUFKDHRORJ\ZHZHUH
WROGLVDERXWWKHGHHSHUSDVWEH\RQGPHPRU\6RQDWXUDOO\,ZDVGUDZQWRTXHVWLRQWKDW
SUHVXPSWLRQDVZHOO 

$UFKDHRORJ\LVP\SDVVLRQDQG,DPLQWHUHVWHGLQHYHU\WKLQJZHGRDVDUFKDHRORJLVWV%XW,
TXLFNO\JUHZERUHGZLWKWKHUHOLDQFHRQWKHFRQYHQWLRQVE\ZKLFKRQHPXVWUHWULHYHDQG
LQYHVWLJDWHRXUKXPDQSDVW,WLVWHOOLQJWKDWLQP\XQGHUJUDGXDWHGHJUHHLWZDV
HWKQRDUFKDHRORJ\WKDWFDSWXUHGP\LPDJLQDWLRQEXWQRWVRPXFKIRUZKDWLWWROGXVDERXW
SUHKLVWRULFEHKDYLRXUVDW3LQFHYHQW%LQIRUGEXWUDWKHUIRUWKHLQVLJKWLWSURYLGHG
RQFRQWHPSRUDU\VRFLHW\7KHVWXGLHVRIQRPDGVE\&ULEEDQGWKH1XQDPLXWE\
%LQIRUGLELGDQGVWDQGRXWDVVWURQJPHPRULHVRIWKHFRXUVHDORQJVLGH8FNR¶VµSHQLV
VKHDWKVLQSUHKLVWRU\¶DQG/HDFK¶Vµ&XOWXUHDQG&RPPXQLFDWLRQDPDLQVWD\RI
P\ILQDOXQGHUJUDGXDWH\HDU

,WZDVSHUKDSVXQVXUSULVLQJWKDW,ZHQWKRPHIURPOHFWXUHVWROLVWHQWRUHFRUGVE\7KH
$GYHUWV7KH&ODVKDQGWKH6H[3LVWROVDQGHYHQWXDOO\GHYHORSHGDQDFWLYHLQWHUHVWLQWKH
DUFKDHRORJ\RIWKHFRQWHPSRUDU\SDVWZLWKVWXGLHVRID7UDQVLW9DQ%DLOH\HWDOWKH
IODWRFFXSLHGE\WKH6H[3LVWROVLQ*UDYHV%URZQDQG6FKRILHOGDQGDQG
VRPHFRQWHPSRUDU\SHDFHFDPSVWKHXOWLPDWHSODFHVRIRSSRVLWLRQ%HFNHWDO
6FKRILHOG,WPD\DOVREHQRFRLQFLGHQFHWKDWP\FRUHVHDUFKHURQQXPHURXV
FRQWHPSRUDU\SURMHFWVLV3DXO*UDYHV%URZQDQRWKHU6RXWKDPSWRQDOXPQXVZKROLNHPH
EHJDQKLVFDUHHUDVDSUHKLVWRULDQEHIRUHVZLWFKLQJDWWHQWLRQWRWKHFRQWHPSRUDU\ZRUOG2XU
FRPSDULVRQRIDUWZRUNVIURPWZRYHU\GLIIHUHQWFRQWH[WV/DVFDX[FDYHSDLQWLQJVDQG
SLFWXUHVGUDZQRQWKHZDOOVRI'HQPDUN6WUHHW/RQGRQE\-RKQQ\5RWWHQRISXQNEDQG
WKH6H[3LVWROVLQFDXVHGFRQVWHUQDWLRQ*UDYHV%URZQDQG6FKRILHOG
DQGIRUPHDWOHDVWZDVLQIOXHQFHGE\ZKDW,OHDUQWDQGWKHZD\,OHDUQWDW6RXWKDPSWRQ

$WWKHVDPHWLPHDQGRIWHQIURPWKHVDPHURRWFRUHSULQFLSOHVRIDUFKDHRORJLFDODQG
FXOWXUDOKHULWDJHPDQDJHPHQWKDYHFRPHXQGHULQFUHDVLQJO\FORVHVFUXWLQ\3URPLQHQW
ZLWKLQWKLVFRXQWHUKHULWDJHPRYHPHQWLV6PLWK¶VDUWLFXODWHDQGVXVWDLQHGDVVDXOWRQ
WKHKHULWDJHHVWDEOLVKPHQWDQGLWVµDXWKRULVHGKHULWDJHGLVFRXUVH¶6KHUHFRJQLVHVDKHULWDJH
FRQFHUQHGZLWKSURPRWLQJDµFRQVHQVXVYHUVLRQRIKLVWRU\E\VWDWHVDQFWLRQHGFXOWXUDO
LQVWLWXWLRQVDQGHOLWHVWRUHJXODWHFXOWXUDODQGVRFLDOWHQVLRQVLQWKHSUHVHQW¶LELG6KH
VHHVDKHULWDJHWKDWFRXOGEHµDUHVRXUFHWKDWLVXVHGWRFKDOOHQJHDQGUHGHILQHSHUFHLYHG
YDOXHVDQGLGHQWLWLHVE\DUDQJHRIVXEDOWHUQJURXSVWKDWKHULWDJHLVQRWQHFHVVDULO\DERXW
WKHVWDVLVRIFXOWXUDOYDOXHVDQGPHDQLQJVEXWPD\HTXDOO\EHDERXWFXOWXUDOFKDQJH¶*LYHQ
WKDWDOPRVWHYHU\SDSHUZULWWHQDERXWFXOWXUDOKHULWDJHVLQFHFLWHV6PLWKVXJJHVWVWKLV
SXEOLFDWLRQWREHDVFORVHWRDSDUDGLJPVKLIWLQFULWLFDOKHULWDJHWKLQNLQJDVWKHUHKDVHYHU
EHHQ0RUHUHFHQWO\LV+ROWRUI¶VFKDOOHQJHWRWKHSULQFLSOHVRIKHULWDJH
SUHVHUYDWLRQDUJXLQJWKDWLWLVµQRWQHFHVVDULO\KHOSIXOWRHPSKDVLVHWKHFRQVHUYDWLRQ
SDUDGLJPLQPDMRUSROLF\VWDWHPHQWVDQGSURIHVVLRQDOFRGHVRIHWKLFVEXWWKDWWKHUHPLJKWEH
FRQVLGHUDEOHEHQHILWVLQDYHUWLQJWKHSUHIHUHQFHIRUORVVDYHUVLRQ¶,QRWKHUZRUGVHYHU\DJH
ZLOOKDYHLWVRZQKHULWDJHMXVWDVZHGRWRGD\DQGWKDWDQ\SDUWLFXODUDJH¶VKHULWDJHLV
VKDSHGE\DFRPELQDWLRQRILQIOXHQFHVZKLFKWRJHWKHUHQVXUHWKHVXUYLYDORIDQDVVHPEODJH
RIWKLQJVIURPWKHSDVW7KDWRIFRXUVHZLOOKDSSHQZLWKRUZLWKRXWKHULWDJHSUHVHUYDWLRQ
7KLVDOVRUDLVHVTXHVWLRQVDERXWWKHSUHVXPSWLRQVZHPDNHDERXWWKHIXWXUHJHQHUDWLRQVZH
DUHSUHVHUYLQJDOORIWKLVKHULWDJHIRU*LYHQWKDWRXUKHULWDJHLQWHUHVWVKDYHVKLIWHG
VLJQLILFDQWO\LQWKHSDVW\HDUVVLQFH,EHFDPHLQYROYHGLQZKHQDQ\WKLQJSRVW
,QGXVWULDO5HYROXWLRQZDVQRWFRQVLGHUHGKHULWDJHH[FHSWE\HQWKXVLDVWVDQGDPDWHXU
VSHFLDOLQWHUHVWJURXSVKRZFDQZHSRVVLEO\FODLPWRMXGJHIXWXUHSULRULWLHV" 

7KXVKHULWDJHFRQYHQWLRQVDUHXQGHUFORVHVFUXWLQ\DQGQRWRQO\IURPDUFKDHRORJLVWV7KLV
FKDOOHQJHFRPHVDOVRIURPSKLORVRSK\HJ%UXPDQQDQGVRFLRORJ\HJ0DF'RQDOG
WRQDPHWZRRIWKHPDQ\VXEMHFWVZLWKDQDFWLYHVWDNHLQLQFUHDVLQJO\GLYHUVH\HWVWLOO
FRKHUHQWFXOWXUDOKHULWDJHDJHQGDV%XW,ILQGLWLQWHUHVWLQJWKDWWKHFKDOOHQJHIURP
DUFKDHRORJ\DSSHDUVFRLQFLGHQWZLWKWKHFKDOOHQJHWRFRQYHQWLRQDODUFKDHRORJLFDOSUDFWLFH
DQGLQYROYHVVRPHRIWKHVDPHSHRSOH7KLVFKDOOHQJHSUREDEO\LVQ¶WµSXQN¶EHFDXVHWKHUXOH
ERRNVDQGWKHFRQYHQWLRQVUHPDLQILUPO\HVWDEOLVKHGIRUQRZ0D\EHWKHVHSHRSOHDUH
FRPSDUDEOHPRUHWRWKH3LQN)DLULHVDQGSUHGHFHVVRUV7KH'HYLDQWVIRUPHUO\7KH6RFLDO
'HYLDQWVDQGPD\EHLVMXVWDURXQGWKHFRUQHUIRUKHULWDJHDQGIRUDUFKDHRORJ\" 

$UFKDHRORJ\3XQNVDQG3LQN)DLULHV
7RH[DPLQHPRUHFORVHO\WKHGHJUHHWRZKLFKDUFKDHRORJ\KDVDGRSWHGDQGPDGHXVHRI
SXQNSULQFLSOHVUHTXLUHVDQXQGHUVWDQGLQJRIZKDWWKRVHSULQFLSOHVDUH1XPHURXVDXWKRUV
KDYHFRQVLGHUHGWKHSKLORVRSK\RUWKHPHDQLQJRISXQNHJ2¶+DUDZKDWLWVHWRXWWR
DFKLHYHDQGZK\DQGZK\ WKHQ WKHUHDVRQRIWHQEHLQJ2DNH\RSFLWWKH\HDUVRI
FRQVHUYDWLVPWKDWFDPHEHIRUHILQDOO\ERLOLQJSRLQWLQLURQLFDOO\WZR\HDUVEHIRUH3KLO
2DNH\¶V+XPDQ/HDJXHUHOHDVHGµ %HLQJ%RLOHG ¶LQ2WKHUDXWKRUVKDYHSUHVHQWHGD
KLVWRU\RISXQNQRWDEO\6DYDJHSDUWLFLSDQWVKDYHSHQQHGDXWRELRJUDSKLHVHJ
$OEHUWLQH/\GRQDQGVRPHDUFKDHRORJLVWVKDYHSXEOLVKHGHVVD\VRUFROOHFWHG
ZRUNVWKDWWRJHWKHUSURPRWHDSXQNDSSURDFK&DUDKHUDQG.RXUHOLV%XWWRFORVHO\
LQWHUURJDWHKRZWKHSULQFLSOHVRIDPRYHPHQWFDQVKDSHDQDFDGHPLFGLVFLSOLQHDQGVKDSH
SUDFWLFH%HHU¶V 3XQN6RFLRORJ\ DORQJVLGH2¶+DUD¶V 7KH3KLORVRSK\RI3XQN VHHP
JRRGSODFHVWREHJLQ)ROORZLQJDEULHIVXPPDU\RIWKHVHZRUNV,ZLOOORRNDWVRPHSULQFLSOHV
RUµFKDUDFWHULVWLFV¶GHVFULELQJKRZWKH\UHODWHWRRUFRXOGLQIXWXUHVKDSHSUDFWLFH

2ULJLQDOO\DUHVHDUFKGLVVHUWDWLRQDW%RVWRQ8QLYHUVLW\2¶+DUD¶VVWXG\RIWKH
SKLORVRSKLHVRISXQNSUHYDOHQWZLWKLQWKH86SXQNVFHQHLVDWKRXJKWIXODQGFULWLFDO
FRPPHQWDU\,WGRFXPHQWVWUHQGVDQGFKDUDFWHULVWLFVEHIRUHIRFXVLQJFORVHO\RQZKDWWKH
DXWKRUUHIHUVWRDVµNH\SDUWLFXODUV¶VXFKDVDQDUFK\JHQGHULVVXHVDQGHQYLURQPHQWDOLVP
7KHVWXG\QRWHVKRZµUHEHOOLRQLVRQHRIWKHIHZXQGHQLDEOHFKDUDFWHULVWLFVRI3XQN¶LELG
DQGWKDWµWKHPRVWLPSRUWDQWDQGSHUKDSVPRVWUDGLFDOWKLQJIRUWKH3XQNVWRGRLVWDNH
RQUHVSRQVLELOLW\7KLVJRHVILUVWIRUWKHPVHOYHVDQGKRZWKH\RUGHUDQGOLYHWKHLUSHUVRQDO
OLYHVWKHQH[WHQGVWRLQFOXGHRWKHUVLELG¶2¶+DUDJRHVRQWRGHVFULEHLELGKRZ
SXQNVDUHSULPDULO\DQDUFKLVWVWKH\VKDUHDEHOLHIIRUPHGDURXQGWKHDQDUFKLFSULQFLSOHVRI
KDYLQJQRRIILFLDOJRYHUQPHQWRUUXOHUVDQGYDOXLQJLQGLYLGXDOIUHHGRPDQGUHVSRQVLELOLW\
:HZLOOUHWXUQWRVRPHRIWKHVHNH\SULQFLSOHVRISXQNZKLFK2¶+DUDLGHQWLILHVEHORZ

%HHU¶VVWXG\UHDGVOHVVDVKLVWRULRJUDSK\DQGPRUHDFDOOWRDUPVFRPELQLQJDQ
RYHUYLHZRIZKDWDSSHDUVZURQJZLWKFRQWHPSRUDU\VRFLRORJ\DQGKRZDSXQNDSSURDFK
PLJKWSXWWKDWULJKW$VVXFKLWGHVHUYHVWREHZLGHO\UHDGDVZHOODVVHUYLQJDVLQVSLUDWLRQ
IRURWKHUUHVHDUFKILHOGVWKDWPLJKWEHQHILWIURPVRPHUHDOLJQPHQWRUUHRULHQWDWLRQ$JDLQLQ
KLV&KDSWHUµ7KH3XQN(WKRV¶VRPHGHILQLQJSULQFLSOHVDUHRXWOLQHG7KLVSDSHUZLOO
H[DPLQHKRZVRPHRIWKHVHSULQFLSOHVLGHQWLILHGLQUHODWLRQWRVRFLRORJ\PLJKWDOVRUHODWHWR
DUFKDHRORJLFDOLQFOXGLQJVRPHFXOWXUDOKHULWDJHSUDFWLFHDQGKRZWKHVXEMHFWPLJKWEHQHILW
IURPVXFKDQDJHQGD%XW,ZLOOILUVWUHFDOOWKHFHQWUDOIRFXVRIWKLVDUJXPHQWWKDWZKLOHVRPH
RIWKHµLQQRYDWLYH¶SUDFWLFHVDQGFDVHVWXGLHVGHVFULEHGPD\DSSHDUUDGLFDOWRVRPHPXFK
KDVDOUHDG\EHHQDGRSWHGDVRFFDVLRQDODQGLQVRPHLQVWDQFHVFRPPRQSUDFWLFHZLWKLQ
DUFKDHRORJ\DQGFXOWXUDOKHULWDJHILHOGV,ZLOOKRZHYHUVXJJHVWWKDWDWWKHFRUHRIDSXQN
SKLORVRSK\LVµJXWUHEHOOLRQDQGFKDQJH¶DµIRUPLGDEOHYRLFHRIRSSRVLWLRQ¶2¶+DUD
,WLVUHYROXWLRQDQGDUJXDEO\WKHUHYROXWLRQKDVQRW\HWKDSSHQHGLQDUFKDHRORJ\HYHQ
WKRXJKDFRQVLGHUDEOHDPRXQWRISUDFWLFHLVFOHDUO\LQIOXHQFHGE\RUFORVHO\DOLJQHGWRWKH
SXQNHWKRV:KDWZHDSSHDUWRKDYHWKHUHIRUHLVDIDLUO\VWHDG\VWDWHRIµSURWRSXQN¶$QGDV
ZLWKPDQ\µSURWR¶VLWXDWLRQVWKHUHLVDSSHWLWHIRUWKHUHYROXWLRQWRKDSSHQ:HMXVWGRQRW
DOZD\VNQRZKRZWRHQJLQHHURUSURYRNHLWRUZKDWWKHODQGVFDSHPLJKWORRNOLNHDIWHUZDUGV 

3ULQFLSOHVRI3XQN
7KHVHµSULQFLSOHVRISXQN¶DUHQRWLQWHQGHGWREHH[KDXVWLYHEXWUDWKHUDQLQGLFDWLYHRXWOLQH
RIVRPHRILWVGHILQLQJFKDUDFWHULVWLFV,ZLOOIRFXVRQWZREHIRUHEULHIO\RXWOLQLQJIRXURWKHUV

)LUVWDVDPRYHPHQWSXQNRSSRVHVFRQIRUPLW\ 2¶+DUD 3XQNVGLVSOD\
GHHSVHDWHGGLVFRPIRUWZLWKHVWDEOLVKHGLGHDVDERXWWKHZRUOGZLWKFRQVHQVXVDQGZLWK
FRQYHQWLRQV%HHU7KH\TXHVWLRQDQGFKDOOHQJHHVWDEOLVKHGPRGHVRIWKRXJKW
RSHQLQJXSQHZTXHVWLRQVDQGILQGLQJQHZSHUVSHFWLYHV&XOWXUDOH[SUHVVLRQLVUHODWLYHO\
XQUHVWULFWHG3XQNVFDQEHEROGDQGLQYHQWLYHLQWKHLUZRUN&RQYHQWLRQVGRQRWKROGWKHP
EDFN

7KLVYROXPHVHHNVWRSURPRWHWKHYLHZWKDWFRXQWHUDUFKDHRORJLHVSURYLGHDKHOSIXODQWLGRWH
WRFRQYHQWLRQDODSSURDFKHVDQGLQWHUSUHWDWLRQV7KHYROXPH¶VRULJLQDOWLWOHZDVWREHµSXQN
DUFKDHRORJLHV¶EXWWKDWVHHPHGWRRQDUURZWRFDSWXUHWKHUDQJHRIDOWHUQDWHDQGFRXQWHU
SHUVSHFWLYHVHPHUJLQJZLWKLQDUFKDHRORJLFDODQGKHULWDJHSUDFWLFH7KDWVDLGDOORIWKH
SDSHUVFRQWDLQHGZLWKLQWKLVYROXPHGRIDOOQHDWO\XQGHUWKLVHDUOLHUKHDGLQJ5DWKERQHDQG
5LFKDUGVRQIRUH[DPSOHWDFNOHSULQFLSOHVDQGFRUHFRQFHSWVLQWKHLUUHVSHFWLYHDQGFULWLFDO
UHYLHZVRIDQDUFKLVWOLWHUDWXUHDQGDUFKDHRORJLFDOSUDFWLFH&RQYHQWLRQDODUFKDHRORJLFDO
VHWWLQJVDUHH[DPLQHGIURPGLVWLQFWO\DOWHUQDWHSHUVSHFWLYHVLQFRQWULEXWLRQVE\)DJDQDQG
(ULNVHQIRU1HROLWKLFDQG,URQ$JHVHWWLQJVLQHDVWHUQDQGQRUWKHUQ(XURSHUHVSHFWLYHO\
+DOHHWDOH[SORUHWKHFRPSOH[UHODWLRQVWKDWFDQDULVHZKHUHFRQYHQWLRQDOO\GHILQHG
KHULWDJHDVVHWVFRPHLQWRFRQWDFWZLWKFRQWHPSRUDU\SUDFWLFHVDQGSODFHPDNLQJDFWLYLWLHV
DW'XPE\LQ6FRWODQGZKLOHKLVWRULFDOFRXQWHUDUFKDHRORJLHVLQ1HZ<RUNIRUPWKHVXEMHFWRI
0DWWKHZVDQG3KLOOLSSL¶VFRQWULEXWLRQUHWXUQLQJQRQZKLWHVWRKLVWRULFZKLWHVSDFHV7KHILQDO
WKUHHSDSHUVDUHPRUHFRQWHPSRUDU\GUDZLQJILUVWRQWKHFRPSOH[UHODWLRQVKLSEHWZHHQ
QHRUHOLFVDQGDUFKDHRORJLFDOKHULWDJHLQ)LQODQG,NDKHLPRDQG$LNDVDQGRQWKHWLPHO\
DQGUHOHYDQWLVVXHVRIPLJUDWLRQDQGJOREDOSURWHVWDQGWKHYDOXDEOHDQGGLVWLQFWLYH
FRQWULEXWLRQVPDGHE\DUFKDHRORJ\WRZDUGVWKHLUXQGHUVWDQGLQJLQSDSHUVE\&ODUNHHWDO
DQG6RDUDQG7UHPOHWW7RJHWKHUWKHVHFRQWULEXWLRQVDUHLQGLFDWLYHRIH[WHQVLRQVLQVFRSH
DQGSXUSRVHGHILQLQJQHZZD\VWKDWDUFKDHRORJ\FDQKHOSIXOO\VXSSRUWDQGDUJXDEO\LQ
VRPHFDVHVOHDGLQWHOOHFWXDODQGVRFLDOO\PHDQLQJIXOGHEDWHVSHFLILFDOO\E\DGRSWLQJ
DOWHUQDWHFRXQWHURUSXQNYLHZSRLQWV 

6HFRQG WKHGULYLQJHWKLFEHKLQGPRVWVLQFHUHSXQNHIIRUWVLV',<'RLW<RXUVHOI2¶+DUD
 3XQNVDGDSWWRWKHWHUUDLQLQZKLFKWKH\DUHRSHUDWLQJDQGUHIXVHWREHUHVWULFWHG
E\OLPLWDWLRQVRIDFFHVVDQGIXQGLQJ3XQNLVEDVHGRQUHVRXUFHIXOQHVVDSRLQWKLJKOLJKWHG
LQ5LFKDUGVRQ¶VFRQWULEXWLRQDQGHYLGHQWDOVRLQ5DWKERQH¶VUHYLHZRIDQDUFKLVWOLWHUDWXUH,W
LVDOVRDQLPSOLFLWDVVXPSWLRQLQWKHFRQWULEXWLRQVRI+DOHHWDODQG6RDUDQG7UHPOHWW$
PRUHH[SOLFLWH[DPSOHLVDSURMHFWLQLWLDWHGLQWRVWXG\FRQWHPSRUDU\KRPHOHVVQHVV
WKURXJKWKHOHQVRIDUFKDHRORJLFDOSUDFWLFH.LGGH\DQG6FKRILHOG.LGGH\LQSUHVV
7KHSURMHFWFXWWKURXJKUHGWDSHEURNHPDQ\UXOHVRIFRQYHQWLRQDOSUDFWLFH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RWKHUZLVH

2WKHUSULQFLSOHVRISXQNLQFOXGHWKHIDFWRISXQNV YDOXLQJLQGLYLGXDOIUHHGRPDQG
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LIFKDQQHOHGFRUUHFWO\DQGKHDOWK\&ULWLFDO
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SURWRSXQNVIRUHWHOOLQJDEUDYHQHZIXWXUH"

5HWXUQLQJWRPXVLFDZRUOGLQZKLFKDOWHUQDWLYHYLHZVDQGSHUVSHFWLYHVRIWHQSUHYDLO0LFN
)DUUHQRIWKH3LQN)DLULHVDQGEHIRUHWKDW7KH'HYLDQWVDQRWKHUSURWRSXQNEDQGDQGD
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